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HM\okn aktivofoiia
I'evika YopoKTNPLOTIKG TOV ALOV

O M\og (tomiko aotépt Tov yora&io pag), €ivol po TVPAKTOUEVT] aEPLOING HAlo TOV OmoTEAEITAL KLUPIMG
ard vépoyovo kot fAo. H Beppoxpascio otov moprva vroloyiletan oe 14*10% °C. H nlokh evépyeio
TPoEPYETaL oo Bepuomvupnvikéc avtdpdoels (cOvinén atopmv vOPOYOVOL GE NAL0) TOL YivOvTOl GTOV
mopnva Tov NAiov. H evépyela petagépetal oty emedvela e aktivofoiio 1 HE KOTOKOPLEN UETOPOPE. TOV
VOPOYSVOV.

H ¢ootocparpo civar éva otpopo oe oxtiva 7*10° km, mdyovg pepikdv ekotovidadov km xon
Oepurokpacia mepimov 6000 K. Exnéunel otnv opotn Kot vrépvOpn meployr] ToL PAGUOTOC.

H ypopoécearpa civar Evo otpopa tayovg 2500 km, ndveo arnd ™ potdéceatpa, pe Oepuokpacio wov awEavet
and 4300 K ot0 xdtw 6po péxpr 10° K oto e€mtepikd opro. Ta aépia otnv EOTEPIKA YPOROGOULPO,
EKTEUTOVY OTNV HOKPE VIePL®dON TEPLoyn Tov eacpatog (<100 nm). H axtivofolrio avty eéaptdrol amd v
NAaK” dpactnplotnta aAld Tpaktikd etvarl to 1 tpog 100.000 ¢ cvvoliknc axtivoforiag

2500 1
é‘ AxTtwvoforia peravov
S 2000 - copatoc (5900 K)
e HMoxn aktivofoiia 6to
5 seoi eEOTEPIKO 6PLO TNG ATROGPOUIPAC
© Hl ok axtivoforia
E GTIV EMLQAVELN
45 1000 ; 8% vepidodng (<400 nm),
2 39% opatn (400-700 nm),
- ) 53% vrépubpn (>700 nm),
= Méyioto (500 nm)

250 500 750 1000 1250 1500 1750 2000 2250
InyM oyparog: http://klimat.czn.uj.edu.pl wave length / nm



Hilwok1 aktivopoiia
Baowkd peyéon

‘ 1 f 1. Ioyvc nAwokng aktivoforios otn I'm
\ ’ (MMaxn otafepd): 1,.=1367 W/m?

2. Méon anootaon
H\iov-I'mg
Ry.r=149.5%108 km
3. Em@avewo c@aipog

Htov-I'mg
5. AkTivo @Té6QU1IpOg . Ellpy=4*n* Ry °=
R=0.7*106 km 1‘ 4. Ioyos nhokng = 2.8*10'" km?
aKTIwOoPoAlag :
6. Emo@avewo I=ENy* Ell E
QOTOCOALPAS =3.8%10%° W ->
Ell,= 4*1t* Ry2
=6.2710% km? 7 . Ioyvg nAoxic aktivoforiog ~ 8.(p(:9))i‘()')2 (()p];? z:;a

o1 POTOGPULPU, e
1,=1,/ EIl, = ™ lo=0™T



HA\ ok aktivofoiia
Boaowka neyéon

H smpdveio yic, vroroyiletarl o 4nR? Y apyel 0vicOKATOVOUT] GTO YDPO ovAAOYOL
Apa n péon Mok 1oyvg €ivol ToL TEPTEL  HE TO YEWYPAPLIKO TAATOG QPO 1 1010
ot I'n givon 10 25% g nMokng otobepd.  NAWOKY TEQTEL G PEYOADTEPT EMPAVELQ

e KAOe ¥poviKn

oTIyHn M
axtvofoAiio mov
Oa éoel (1367
W/m?) otn I'n
QVTIGTOUYEL GE
EMPAVELD
KOKAOL TTR?

2116 45° 1 éxtaon eivan 40% peyartepn
otic 60° dimAdola kot otig 80° e€amAdoia o€
GYEOT LE TOV IGTUEPIVO

Ionuepieg




HA\ ok aktivofoiia

I'ovia TPOcATOONS NMUKOV UKTIVOV TO HEGUEPL, GE EMITEO
EMPAVELN KU GE YEOYPOUPIKO TAGTOC 40°
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Hlox axtivopolria Ocpvo NiocTacLo

T'ovia TpocTTOONS NAMAKNS (22 Iovviov)
axkTwvoforiog To peonuépt 24 h_,q BOpEIOG TGROG
KOl QOPEG SLUVNTIKNG 18.5h 8
NUEPNOLUS NALOPAVELNS

APKTIKOS KOUKAOG

13.5h _90° _\ Tpomkog Tov
FY A Kapkivov
12 h -66.59
’ ] H I e e e Ionpepivog
Xeypepivo NAooTacLo 10.5h — 430
(22 Ag](gu[ipi(n)) -------------------- Tpomacog Tov
R Avyokepo
Boperog morog
Oh 55h
0 e APKTIKOG KUKAOG SR i s AVTOPKTIKOG KOKAOG

oh'
Notwog morog

55h

--------- Tpomkéc Tov Kapkivov

T TS i p—
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12h F— === m—————- Ionpepivog
66.59

............................ Tpomxkog Tov Aryokepm
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479z --
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HA\ ok aktivopoiia

Metapoin 0éong NAtov (Yewrypoagiko midatog 40°)

(40° N, 172,12)

21 Maptiov

Huépa 30 (40° N, 80,12)

(40° N, 355,12) .
21 Tovviov

Huépa 172

21 Aekeuppiov
Huépa 355

(40° N, 355, 8)
(40° N, 80, 7

To vyog kar To alipovdro Tov
HAlov gival ovuvaptnon tov

* 'ewypapikd ThdTog

* Emoync

* Qpag mg nuepag



H\oxkn aktivopfoiia
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HAlwokn aktivoffoiia
Hopdyovtes mov TOPOVY GTNV ELGEPYONEVI] NALOKT] OKTIVOPOALG

E i ALOKN £VE E&aptdron omo v
SepxOpnevn Nilokn evépyeia NALKY dpacTNPLOTHTOL

Y\Vé LETPO 1) Aiov E&aptdrtar omd 1o ypdvo (0pa, nUEPQ) Kot To
YE@YPOAPIKO TAATOG

AmocTOoN
I'mc-HAlov

H andotaon eival otic
3/1 147*10° xon otig
4/7 152*106 km,

(uetafolrr andotaong: 3.4%) Avayiveo

E&aptdror amd ™ vepokdivyn kot
TN SOUN TNG ATUOGPALPOC

Hlog@avewo

AVOKAOGTIKOTNTO ETLPAVELOG
E&aptdrar and v empdven (vepd: 0.06,
£00pog: 0.25, yiovi: 0.95

EAA®OX



H
Xpovikn e€EMEN NALOKN S

evépyswac oty I'n (W/m?)

2UVOAIKN r':__g

Mnxkn kopoatog amd 0.12-0.4 um ME

M kopatog oo 0.4-1 um ﬂ_g_

Mnkn kdpatog omd 1-100 um :f
IInyi: Judith Lean and E. O. Hulburt, Evolution of the Sun's

Spectral Irradiance Since the Maunder Minimum, Geophysical
Research Letters, Vol. 27, no. 16, Pages 2425-2428, 2000

AMOKTN aKTIVOPoALa
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HA\ ok aktivofoiia

YmoAloyiopnog TG eKKevTpoTNTOG (ECccentricity) ko tng
nAokng otadepag (solar constant)

EARTH E, EARTH
4 July D,~ 152*106 km D,~147*10° km 3 January

YOVOMKN NAMOKI) EvEpPYELX

YUVTELEGTNG EKKEVTPOTNTOG E=3.9*10% W
d= (Dmean/Dj)2 H , A
D ean H HéoM 0moéoTO0N YNG-NAiov (=149.6*108 km) oK1 (lKTZWOﬁO lza ot M
. , . — *
D;  noamdotacn yng-niiov mv nuépa J I=E/ (4 n*D ) W/m

Hhoxn otabepa | =E/(4*7*D,.0n°) W/M?

mean



H\okn aktivofoiio oty aTHOGQULPO.

Méon oo ok axtivoporia 6to £dagog (\W/m?)

_40°_607 80° 100° 120° 140° 1607 g

_OCEAN I g
v T ¥

0 1,5100 S,OJOO MILES
L
e |
80 120 160 200 240 280 0 1,500 3,000 KILOMETERS
Watts per square meter ROBINSON PROJECTION

ITyyy: Christopherson, 2000



Hlwokn aktivofoiio oty aTpOGQULPO.

Méon eTiolo Aok aktwvofolria 6to £dagog (KWh/m?)

DIRECT NORMAL IRRADIATION GeoModel

SolaeGIS § 2015 GeoMade! Solar

annualsum < 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 >
L:\gmao-tefem B B R
0‘ 153 . —

dalysum <10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 965 100 105>



Hl ok aktivofoiio oty aTHOGQULPO.

HA\voxkn woyvc kon evépyera 6to £60.¢)0g

Bopeio EALGOO Atyaio Kpnm
KWh/m?2 Wim?2 | kWh/m? W/m? KWh/m?2 W/m2

IAN 60 81 62 83 74 100
®EB 75 112 81 120 93 138
MAP 113 152 130 175 145 195
ATIIP 132 183 173 241 189 262
MAIOX 161 216 223 300 232 312
IOYN 181 251 249 346 254 353
IOYA 190 255 254 341 261 351
AYT 171 230 227 305 235 316
>EII 131 183 174 242 186 258
OKT 94 126 121 162 134 180
NOE 60 83 71 99 83 115
AEK 49 65 52 70 65 87
ETOX 1416 161 1817 207 1951 222

IInyn: RETScreen Data, NASA




H\wokn aktivofoiio oty aTHOGQULPO.
Apeon—owayvtn axtivopoiia

Apeon (direct)
H axtivoBoiioa mov @tdével otnyv empdavelo e I Mg yopic va okedaotel otV
atuocseapa ECaptdron amd:

TNV anoppOPNon TG NALOKNGS aKTvOPoAlag GTNV ATUOGEOLPa
TO VYOG TOL NALOV

TNV andGTAGT] TOL NALOV

TO VYOUETPO NG OEOMNC

TNV KALoM TNC EmMQAaveLog

YV VYVYY

Awayvtn (diffuse)
H axtivoPoAia mov @tdvel oty empaveia ™ I'mg apov £xel aAddEel N
otevBvvon ¢ and avaxkioaon 11 ok€daon oty atudceaipa. ECaptdaton amo:
TNV AToppoOPN o™ TG NALOKNGS aKTvoPoMag otV atpudcpopa
T0 VYOG TOL NAiov
TO LYOUETPO NG BEoMC
TNV AVOKAOGTIKOTITO TOV £0G(POVE
T0 OGO KOl TO €100C TWV VEQOV
TN 6UVOEST] TOV COUATIOIMV KUl TOV AEPI®V TNG ATULOCPOLPUS

YVVVVYY



HMokn gvépyera otny atnoc@oipo

Apgon—-owdyvtn aktivofoiia
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IInyn: B. D. Katsoulis, A Comparison of Several
Diffuse Solar Radiation, Theor. Appl.
Climatol. 44, 181-186 (1991)



HM\aoxkn evépyera oty atnoc@aipo
Ynroloyiopnog yoviog Tpoonttmons NMUKNS aKTIvofoiiag
ZENITH AQipov0ro niiov-azimuth (Azm)

H yovia peta&d (o) Tov emmédov mov mepvhet amod
TOV YAM0, TOV TapatnpnTh Kot o zenith tov ko (B)
™G YPOUUNG TOV GLVOEEL TOV TOPOTNPNTH KOl TO
Boppd H yovia petpiéton and to Boppd otn gopd

TOV OEIKTMOV TOL poroylov oe poipeg (0-360).
aSurface’s

F slg’pe

forr

Yyouetrpo niiov-Elevation (Elv).

P H yovio peta&d (o) g ypapung tov opilovta tov

e mapoTp T Kot (B) ™G YPAUNG TOV GDV’SSSl Tov
surface napatnpnt kot tov YAo. H yovia petpiétar and

tov opilovta mpog o mhve oe poipeg (0-90).

Kiion xvtdpov -Slope (Slp)
H w\iom evdg kutdpov givor 1 peyodvtepn KAion
evog emmédov mov opileTor amd To KVTOPO Kot

0 OKT® Yerrovikd tov. H yovia petpiétal og
Solar azimuth noipeg (0-90).

Aev0vven kutapmv-Aspect (Asp)

H 061e060vvon mov ‘BAémer’ n kAhion. H yovia
petpiéton amd to Boppd otn @opd TV dEKTOV
1OV poAroylov o€ poipeg (0-360).

| =1,*d™* cosf |, =~ 1367 W/m2 d=1+0.034*cos(2*n*J/365-0.05)

cosf= sinAzm*cosEIlv*cos(90-Slp)*sinAsp+cosAzm*cosElv*cos(90-SIp)*cosAsp+sinElv*sin(90-Slp)



Hl ok aktivoforio otny otpocoarpa
Entopoon avaylo@ov o611 YOVIO TPOCTTMGS

Husprjereg katavouic ovvnTikiic nilaxkns axtiwvopoiios (W/m?)

21 Maptiov 21 Iouvviov

21 &SKS}LB piov

[ 100150
| 180200

00-250




HMokn aktivofoiio oty aTpOGQOLIPO.
Entopacn avaylv@ov 611 YOVIO TPOGTTOGS
Etnowr katavoun ovvijtikig
niekns axktivoPorios (W/m?)

a0

Calculated mean: 323
W/m? Expected mean: 334

-

§3D-

[ 50400 | | 2s0-300

300-350

<100 I00-150° 150-200 200-350  250-300. 300-350  350-400 =400
POTENTIAL RADIATION (Wika )




HMokn aktivofoiio oty aTpOGQOLIPO.
Entopaon avayld@ov 6T YOVIO TPOCTTOCNS

AYNHTIKH HATAKH AKTINOBOAIA XTON EAAHNIKO XQPO

MoTooTd Ter TIHoy SUwnTIKRE QACKES CkTIvoEoM o
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HM ok aktivofoiia oty 0THOGQULPO.
Extipnon ovvntikng nAMokig oKTivofoilag o€ aoTIKO TEPLfaiiov

MHNAX Agiktne I /1
IANOYAPIOZ 0,41
®EBPOYAPIOZ 0,74
MAPTIOZ 0,79
AITPIAIOZ 0,83
MAIOX 0,88
IOYNIOX 0,92
IOYAIOZ 0,93
AYTOYZTOX 0,83
YEIITEMBPIOZ 0,80
OKTQBPIOZ 0,70
NOEMBPIOZ 0,34
AEKEMBPIOZ 0,26
ETOX 0,77

>e aoTKO TEPPAALOV LITAPYEL EMUTAEOV
okioom and dtdpopa. eumdoo

uuuuuuu Aafipo g mAdow ong 2258

Boppdc
AwBpo j Alow og 2103 & 2109 '

_______ Sedpo jm mAow ong 22012 '

Al

AWOTOMAN




ACLomoin o NMOKNG EVEPYELOG

HoONTIKA-EVEPYNTIKA GUGTNOTO,

Ta mafntikd cvoETHHATA EVOOUOTOVOVTOL GTO KTIPLO, LE GTOYO TNV
a&lomoinon tov nAiov Yo v Oépuaven kar tov pwticud. AErTovpyovv YmPIc
UNYOVOALOYIKA EEOPTILOTO KOl OEV TOPAYOLV TPOGOETN EVEPYELQL.

Ta gvepyntina cveTiuara, YpGLLOTOIOVV UNYOVIKA LEGA Y10, TN BEpuovon
aELOTOLMVTAC TNV NMMOKT EVEPYELD XTT) KATNYOPio QLT AvIKOUV T NALOKE
TAaico.

Y ndpyovv 000 TOTOL NALOKOV TAOIGIOV: TO HAEKTPIKO KAl TO OepUIKO.

»To MmiekTpikd mAaiocro, 10 omoio amoteAeiton amd pio ddtaén 1 cvLVOAO
O TAEEMV TTOV TOPAYOLV NAEKTPIKT] EVEPYELD, AVAPEPETOL OG “PMOTOPOATATKO”.
»To Ogppikoé mhaictlo, 10 omoio amokaAeiton MC “NAOKOS GLAAEKTNG N NMALOKOS
Oeprocipmvag, amoteAEITOL OO GOANVAOGELS VEPOV, YVLOAL KOl LOVOOT] Kol £YEL

®¢G 6T0Y0 TN B€puavon evoc pevetol (Guvifme vepol N aépa.).



A&lomoinon NAeKNG evEpyELag
O&provon KTIplov ne ToONTIKG NALOKA GLGTINOTO
Ta Tadntikd nAtakd cvotiuato aElomotovy Ty Oepuxn nalo vog KTipiov. Xe nuepnNoLo
Bdon n Oepukn ualo amobnkedel nAaxn-Beppikn evépyeta and tnv nAMaKkt aktivooiia,
TNV omoia ameAevfep@VEL KATA TNV OAPKELD TG VOYTOS. 2VVNOMG 01 KATOUGKEVES OVTEC
YivOovTol GTO VOTIO TUTLO TOV KTIPIOV OTTOL TO KOAOKaipL Eival EDKOAOTEPO Vol
nepropobel n nAtaxt) aktivofoAiio

Toiyog Trombe Ogppoxnmo

EEmtepikd Tov TOiyoL KOTOoKELALETOL AmoOnkedet Oepuikn evépyeto Aoy
YOAAVO TETACUO TTOL £YKA®BILEL TV axtvoPoliag kat Ceotaivetal, EVM 0 0EPOC
DepLuxn evépyela, eV TapdAANAL GTOV KVKAOQOpEL péca 6to onitl. Tnv vOyta 0
TO1YO VTAPYOLY AVOTYLLATO OTTO OTTOV DepLLOKN IO ATTOUOVAOVETOL ATTO TOV
KUKAOQOpPEL AEPOC TOV JOYETEVEL TNV ECMTEPIKO YDPO.

OepudTnra pEca 6To KTipto.

Ridge vents
allow heated
wr to escape

" : 1
A fan usit may 22857 2R ;;? of heatsd air
be neededio ;
keep greenhouse A3 .
cool om s *e Operung or screemed doors
hot, sunny day allow coolsr air in (and
promote cross-ventilation)

Trombe wall system




A&lomoinon NMOKNG EVEPYELOS

Hl ok gotia




A&romoinon NAaKNG evEpyELag
HAoxog govpvog

O nAokds eovpvog oto Odeillo tov [Tuvpnvaiov (I'oAiio) Katackevdotnke o 1969 amd Tov
Felix Trombe kot tav o peyoAdtepoc 6Tov KOoUo. ATotedeital amd 63 KATOTTPO GUVOAIKNG
emeavelog 2840 M? yio vo, GOYKEVIPAOGEL NMOKEC OKTIVEC G Hiol ETPAVELR ATt ETAPYLPO YLOAL
n Oepuokpacio g omoiag uropei va etdoet tovg 3200 Babuovc.



A&romoinon NAMaKNG evépyELag

Hlakog mopyog

ITopyog

HA\oxot j \
GUAAEKTEG
7 AN
A=

T

Tt
A

HAtoucot
GUAAEKTEG

e

\Z‘Cp()BO\,OIl

Apyixn 10éa: Leonardo da Vinci



A&Lomoinon NMOKNG EVEPYELOS
Hlakog mopyog

- —— —

[Tepapatikn odtaén oy lonavia (Manzanares,
Ciudad Real) n onoia katackevdotnke 1o 1982.
[Tvpyog vyovg 195 m kot Stupétpov 10 M. Empdvero
cviektdv 46000 m? (iGuetpog 244 m). Méyiot
1oyvg 50 kW. Kartaotpdonke og kataryido to 1989.

Avotpairia (Vo Katackevn). [Tvpyog Vyovg 1100 M
ko Stapétpov 150 m. Emgdveia cvidektdv 20 km?
(d1dpetpoc 5 km). Méyiom 1oyvg 200 MW. Koctog

800 ek. $



DorofortTaika cvoTHpATO
To poToPfortaiko garvopevo
H ocuvnOng, eumopikn) teyvoroyia mapaymyns NAEKTPIKNG EVEPYELNG LEGH
a&lomoinong g NMoKNg evepyetac, Paciletatl 610 QOTOPOATUIKO QUIVOUEVO

HA. Poprio
H?\l@’:’f] H2 Pet
AxtvofoAic J— . Pebpa T

To o@otofortaikd @aivouevo a@opd TN UETATPOTY| TNG
NAOKNG EVEPYELNG GE MAEKTPIKT Kot ovakoiveOnke to 1839
an6 tov Becquerel. Tmpileton oty dueon petatpony g
NAKNG evépyelng o€ niektpiopd. To nhaxd ¢wg eival
OVCLUOTIKA LKPEC OEGUEC EVEPYELNS (pTOVIA) IOV TEPIEXOVLV
SLLPOPETIKA TOGA EVEPYELNG AVAAOYO LE TO UNKOG KOLOTOC
0V NAMOKOV EAcpatog. Otav 1o EMTOVIO TPOGKPOVCOLVV GE
éva ®/B otorygeio (mov eivon ovolaoTikd Evac “nuioywyoc’”)
Ao avakAovior, GAAo  To  dlamepvoLV Kol GAAQ
amoppopdvtal and ovtd. Avtd to TeEAevtoio givor oL
TOPAYOVV TO MAEKTPIKO PeVUO. ZVYKEKPUEVA, TA QOTOVIO
TOL OTOPPOPAOVTAL OO TO MUWYDYILO VAKO OMUIovpyoLV
edyn omdv miektpoviov-niektpoviov Klt® omd NV
eMidpactn €vOC MAEKTPIKOV Tediov kol Kabodnyovvial uéow
eEwtepkov kKukAouotog. ITo anid, ta potovia avaykdlovv
Ta NAexTpéVia. tov D/B va petokivnBoldv oe aAAn Béon Ko
Omw¢ yvopilovue 0 NAEKTPIGUAOG dev givar Timote GAAO Tapd
Kkivnon niextpoviwv.

Aedouévov 0Tt amd 10 evpv PACUA TN NALOKTC aKTVOPOALNG, 1| pON NAEKTPOVI®DV
TOPATNPELTOL LOVO GE GLYKEKPIUEVO UNKT KOULOTOS DITAPYEL TEPLOPLGUEVT] ATOO00N)

To k0p1o VAIKS OV YPMNGUOTOLEITOL EIVOL TO TVPITIO GE TPELS LOPPEC:
LOVOKPUGTUAAIKO, TOAVKPUGTUAALKO Kl ALOPPO
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A&Lomoinon NMOKNG EVEPYELOS
Iotopw) avaopoun oto ©/B
O I'dArog Dvoikdg Edmond Becquerel napatnpet 1o O/B gatvouevo
O Willoughby Smith avaxoAdmtel TV OTOAYOYILOTNTO TOV GEANVIOL
O Apepucavog epevpétng Charles Fritts meptypdopet v katackevn O/B otoyeiov and celvio.

O IMohwvég emotruovac Czochralski avéntuEe pébodo yo mapaywyr LoOvoKpLGTOAAKOD
mToptrtiov.

Ot Rappaport, Loferski kot Jenny avaxowvavovv tnyv epappoyn tov /B parvouévou pe vaikd and
kédo (Cd). Zta epyactmpua Bell o1 epevvntég Pearson, Chapin kot Fuller avakowavovy tnv
enitevén anddoong @/B INvprriov 6to 6%.

H etaipeia Hoffman Electronics avaxkowvavel v eumopikny d1d0eon @/B pe 2% anddoon,
KooTouG $25/6To1yEi0, 14 MW 10 Kabéva dNA. e KOoTOC evépyetog $1500/W.

H etaipeia Hoffman Electronics xatackevdlel /B otoryeia pe anddoon 8%.
Exto&evetan and tig HITA o mpmtog dopvpodpog pe @/B. Asttovpynoe yua 8 €.

H etoupeioa Hoffman Electronics katackevdlel ®/B otovyeia pe 14% amnddoon.

>y lanovia eykadictoatol to peyaddtepo yio v enoyr /B nediov 242 W oe Eva papo.
Exto&evetan and tig HITA 1o daotnudémioro Nimbus eEonhcuévo pe /B 470 W.

H naykocuio eykatdotaon /B Eenepvdet ta 500 kW.

To tpwto ®/B cvuotnua yia otkicpd eykadiotator and epguvntikd kEvipo s NASA Lewis
Research Center 1oyvoc 3,5 kW otov Ivoidviko otkioud Papago otnv Apilova.

H nmoykooua eykatdotaon /B Eemepvaet ta 21 MW.

H noyxooua eykatdotaon /B Eemepvaet ta 1200 MW.
H nmayxooua eyxoatdotaon O/B Eemepvael ta 100 GW.
H noykooua eykotdotoaon ©/B Eenepvaer o 500 GW.



dPoTofortoikd cvoTiuaTH
XOopoKTNPIGTIKA,

* 'Eva gotoPoltaikd cuotnua £(EL 6GTOYO TNV UETATPOTT TNG NAEKTPIKNG EVEPYELNG OE
NAEKTPIKN. AToTeAElTal 0TO Eval 1] TEPIOGOTEPA PMOTOPOATATKA GTOTYEIO KO TIC ATAPAITNTES
GUGKEVEC KAl OATAEELS YO TN LETATPOTN TG NAEKTPIKNG EVEPYELAC TOV TTOPAYETOL GTTV
emBountn popoen.

* To pwtofoAtaikd ototyeio eivar GuVNOME Ao ALOPPO 1| KPLGTUAALKO TLpitio. ExTOg amod 10
TUPITIO Y¥PNGLUOTOIOVVTOL KOl GAAN DATKA Y10 TNV KOTAGKELN TOV PMTOROATAIKOV GTOLYEI®V,
onw¢ to Kdouio - TeAhoOp1o kot 0 1vO0GEANVIOVYOC YOAKOC.

* O BaBuog amdooong ekepalel T0 TOGOGTO TNG NAIOKNG OKTIVOPOALNG TOV UETATPENETAL GE
NAEKTPIKT) EVEPYELN GTO PMTOPOATAIKO GTOoYEl0. Ta TpdTO POTOPOATATKA GTOLYELD ElYOV 1-
2% amoooom, 1 oekaetia Tov 1950 glyav 6%, evad onuepa Ppicketon oto 13- 17%.

2VYKPIVOUEVT] LE TNV ATOO0CT GAL®DV GUGTNUATOV 06TOG0, UTopel va PeAtimbel onuavtikd
Le Vv TomofETNON TOV POTOPOATUIKOV GE NALOGTATY).

o ™y wopoyoyn 1 KW arorteitol emeavaia:
LLOVOKPLOTAAAMKOD TTupttiov: 7-9 m? ‘Eva, tipec O/B c06TN0, podi e Tic
TOAVKPLOTOAALKOD TuptTiov: 9-11 m? Baceig {uyilel mepimov 15-20 Kg/m?.

aurop@ov muptriov: 16-20 m?

1o mooa. o10popomoiodVIaL, 010TL § TEYVOLOYIa KaTooKEDNS TV DP/B ovveyws elerlooeton



Y VY

DPmtofortaika cvoTipATH
IHopayovres amoo001C

Eido¢ Tov ®/B otoryciov: (KpuGTOAAIKOD 1] ALOPEOL TLPLTIOV)
Hpepnowo droxopaven naokis aktivoforiog: (AOym emoyns Kot mpog)
TomoOeoia meproyns: Bopeldtepo ye@ypapikd mAATOC — UIKPOTEPT
amOO0o

KAiion: (katakopuen tomofEétnon — nkpotepn anddoo)

Yxioon (euoIKA 1 TEYVNTA EUTOOLN, YEITOVIKE KTIPLo 1] APYITEKTOVIKA
GTOLYELD TNC 1010.C KATOUOKELTC)

ATOKMO1 0710 VOTIO TPOSAVATOAMGNO (amOKALoT £mC Kot 20° —
anddoom £m¢ kot 95% e puéyronc)

Yoot Korodimon kot H/M eEomiionog (voatooteyovotnra,
avOeKTIKOTNTA OTIC VYNAES BepLoKpaciec, Yeimon TOV GLGTHLOTOC)
AgpLopnog TG micm migvpas Tov ®/B otoryeimv: 1 adénon g
DepLoKpaGiaC TOVE AVTIGTPOPME AVAAOYT TNG AtdO0GMC ToVG (yia kabe

1°C avw twv 25°C — n amodoon ueiwveror kora 0,4-0,5%)



dotofortaika cvoTipaTO
Etiow mtopaymyn niektpikng evépystag (KWh/ kWp)
(Yo powToPoATaikd cOoTNU TOTO0 &vo ot PéEATIoT KAion)
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EUROPEAN COMMISSION

CARECTORATE-GENERAL

Joint Research Centre

PYGIS @ European Communities, 2001-2007

http:iirejrc.ec. eurno pa eu/pogi s http:/ire.jre.ec.europa.eu/pvgis!



D mTofoATOIKG CLOTINOTO

Mivaxag eAéyxou | ALOGVVOEOEUEVA: TO GUGTILLOL
PwroBohTaiks nAdicio TC(XP(X'Y(D'YT’]Q n}x,SK’L' leﬁC_', SVép'YSIOLC_,
XPNOUOTOLEITOL GE GLVOVOGUO LUE TO
oiktvo g A.E.H.

MeTpac BEH |

Avmorpogiac (nverter), 1 OTTOOETELTAL OUTAOC LETPNTNG Y10
KOTOUETPTOT ELGEPYOUEVNC KO
eEEPYOUEVIC NAEKTPIKNG EVEPYELNC)

i vakag EAéyXpU |

AVTOVOHA: Y10, TN GUVEYN

QwrofoATdiko nAqgicio |

eCLTNPETNOT, 1N EYKATACTACT TPEMEL
vo, TepAaUPAvEL Ko pio Lovaoo

> { Avriotpopéag (inverter) | anoeﬁKgUGng (Hﬂ:(l’f(lpigg) Kot

PuBuiorrig popTiong|

olayeiplong e evépyelog

_Mnarapieg)



dotofortaika cvoTnoTO
YAMNUOTIKN TOPAGTUGT OLOKANPOUEVOL cvoTinotos /B

L\\\ 1. 2Xvotnua O/B ororyeiwv

2. Aywyog younAng taong

3. Metatporéac ovveyovg
\ PEVUOTOC OE EVOALOGTOUEVO
4. Aywyog 1601 OIKTDOD

w | 5. Ilivaxog orovounc

6. Hiextpixn
EYKOTAOTOON OIKTDOD

[. Ilivoxog ue uetpnty
EVEPYELOS OLTTANG
katevOvvong yio Anyn kai
ATTO000N NAEKTPIKNG
EVEPYELOC

8. Aixtvo niexktpoddTnons
NG TEPIOYNG

IInyn: weprooko KTIPIO, Oxtafpros 2000)



DOTOPOATAIKA GUGTI|UOTO

273010 KOTAOKELVNG ®/B 6tafpéc AyvavTio
O otaBudg eivan
EYKATESTNUEVOC GE
yAmedo 11000 m?,
vVYouUETpoL 38 M.
Ovopaotikn woyvg: 100
kWp

AwnBétel choTUO
NMOKNS yvnAdTnong.
Yuvoébnke 010 dikTLO
mcA.E.H. otig 22

Iavovapiov 2011.

KoBapiopnog & dapuopemon
ePIPAALOVTOC YDOPOL

®/B o10.0pn0g
Movoaotnpdaxt

O otabuodg sivan
EYKATEGTNUEVOG OE
yAmedo 11000 m?,
vyouéTpov 32 m.
Ovouaotikn woyvg: 100
kKWp
XpNoomotovval
otafepés Phoelc yio
ompién tov ¢/
TAonciov. Zovoeinke
oto oiktvo ¢ A.E.H.
otic 30 Iovviov 2011.

OwodoKES EpYOGieg

S UVOOUOASYNG TOMALKOD . ~ Amotipunon Aertovpyiog Potoforitaik®v
pH mon u EUVSSGTI T]?\,SKTP O?\,O’YlKOU otofpav, ®. Martélog, AuTh@paTiki

okeAETOV BAoewV eEOMAIGLOD epyasio, 2013



D mToPoATUIKG CVGTHNOTO
I[HAaiocw

Portofortaikd TAaiola

* Ovopootikn woyvg : 210 W

Amndooon ¢/f yevvirplog @ 13.4 %

¢ OepUoKpPaCIOKOC GVVTEAESTNG toyvog: -0.44 %/ °C
Awotdoeic (M X IT X Y) : 1650,5%951,3%46 (mm)

Ynoloywopor:
Empavelo mAoiciov:
1650.5 mmx951.3 mm=1.57 m?

Av 1 péyiotn woyog emtovyydvetatl ota 1000 W/m?
¥ t01E 0€ KAOE MAaic10
npoomnintovv 1570 W ko mapdyovton 210 W.

Apa ovvtedeotnc amddooong 210/1570=13.4%

Anotipnon Asrtovpyioc Potofortaik®v ctaOuav, ®. Moitéloc, Avtiopnatikny spyocia, 2013



D mTofolToiKG CLVOTIHATO

2VOTHHOTO 6T PLIENS TAULGLMV
XooTnno nham’]g yvniatnong Y100gpés Baoserg

e ;;;em;d;ﬁ;ﬁge&q g -
R e

Amotipnon Asttovpyiog PoToforTaik®@v
otafpav, ®. Martélog, AtmAmpaTik
gpyaoia, 2013
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Xapepfrooerig
TwoAloynon Evépyerog amo AILE

Hapayoyn Hiektpug Evépyerog amo: Twn Evépyewag (€/MWh)
Awaovvoede Mn
REVO Awoovvoeoepnéva,

20T Nnow

A1OAMKT] EVEPYELO TOV 0ELOTIOELTAL LIE YEPTOIES EYKATAOTAGELS 1oyvo¢ > 50 KW 87,85 99,45

ALOMKT evEpyeLo TOV 0EIOTOLEITAL e EYKOTAGTAGELC 1oyvoc < 50 KW 250

dortofolrraika £émg 10 kWpeak 6tov 01kloko TOPEN KOL 6 PIKPES ETLYELPIGELS

(oOp@@va pe 1o £101K0 Tpoypaupa yio ®/B oe ktipra - KYA.12323/4.6.2009, B’1079) 550

'YopavAikn evépyeta mov alomoteital and uYHY ue eykoateomnuévn woyd < 15 MWe 87,85

HAwokn evépyeto mov a&tomoteiton omd HAMoBeppukods otabuods nAektpomopaymyns 264,85

HA0k1| evépyeta mov aglomoteitan and HAoBepuikovg otadpods nlektponapoywyng He 284,85

GUGTNHO arodnKevoNg T0 0mtoio eEncPaAilel TOLAYIGTOV 2 MPES Asttovpyiog 6TO

OVOLLOGTIKO QOPTIO

["cwOepuikn evépyeia younAng Oeppokpacioc (N.3175/2003, A’207, apb.2, §101) 150

Bilopala mov a&romoleiton omd otafpovg pe eykatestnpévn woyd < 1 MW 200

(e€opovpévon 1o BloamodoUnGIov KAAGLOTOS OGTIKMOV OmoBAT®MV)

Bloudlo mov a&lomoteitor amd otabuovg pe eykat. oyd > 1 MW kot <5 MW 175

(e&opovpévon 1o BloamrodoUnGIoL KAAGUATOC OGTIKOV otoBANT®mV

Biopala mov a&romoleiton amd otabpovg pe eykatestnuévn woyd > 5 MW (eEopovpévoo 150

TOL [100mT000UNCILOV KAGGLOTOC OCTIKMV ATOBANTMV

Biooépto mov mpoépyetar amd Blropdlo (KTnvotpo@ikd Kot orypotoflopumnyavikd opyavikd 220

vroAsippoto Ko amoBAnta) pe eykotestnuévn woyd < 3 MW

Aowmég AITE (cupmepilappovouéveoy Kot Tov oTabumy evepyelokng aElomoinone Tov 87,85 99,45

BloomodopMG1on KAAGLOTOG AOTIKMV OTOPANT®MV TOV TANPOVV TIG TPOSIUYPAPES TG

Evponaikne vouobesiog OTme eKAoTOTE ALTEC 1IGYDOVV)

Pourapaynyn Hiektpiopob kot Oeppdmmrag Yyning Anddoong (ZHOYA) 87,85 xXP| 99,45xXP ()

™)




Xapepfrooerg

Eykoteomquévny (MW)
160G KOl TOPAYOYN
evépyerog (GWh)
Movaoov AITE/XHOYA
70 2013

A&ia (ME€) ka1 péon
inn Evépyerog
(€/MWNh) amo
AIIE/XHOYA 710 2013

IInyn: AATHE, 2013

EMKATEITHMENH IZIXYZ (MW) & NAPATQIH ENEPTEIAZ (GWh) MONAAQN AME/ IHOYA yw To £10¢ 2013

_ —— IHEYA R _
Ao e &/8 OB Iréyeg MHYE K TOVEN O EVET Edwoko
Mrjvag Buopala THEYA
mMw | awh | Mw | awh | Mw | ewh | mw | Gwh | mMw | awh | mw | Gwh | Mw | Gwh
lav 1753 | 408 | 1520 | 113 | 316 | 30 | 218 84 | 45 | 18 | 220 | 108 |ao072 | 7e0
®ep* | 1782 | 330 | 1741 108 | 320 | 21 | 212 90 | a5 | 16 | 220 95 | 4336 | 660
Map 1.782 | 430 | 1992 192 | 341 | 21 | 218 | 115 | 45 | 18 | 220 | 105 |ases | sa1
Amp 1784 | 312 | 2.055 262 | 348 | 22 | 218 | 109 | 45 | 18 | 220 | 100 |aer1 | &23
M 1784 | 304 | 2.009 296 | 352 | 23 | 218 gc | 48 | 18 | 220 97 |a719 | 824
louw* | 1784 | 264 | 2.134 426 | 357 | 37 | 218 53 | a8 | 18 | 220 94 | 4750 | 8%
louh 1787 | 384 | 2.152 320 | 383 | 57 | 218 a2 | a8 | 18 | 220 93 | 4785 | 914
Auy 1809 | 460 | 2156 | 319 | 385 | s9 | 218 33 | as | 17 | 220 95 4815 | 983
iem 1809 | 222 | 2160 | 285 | 387 | 62 | 218 24 | a8 | 17 | 20 91 | 4820 | 701
Owt * 1.810 | 283 | 2.195 459 | 389 | s7 | 220 28 | 46 | 18 | 220 78 |ass0 | 924
Nos 1810 | 372 | 2208 | 198 | 371 | 53 | 220 48 | 47 | 16 | 220 | 106 |as7s | 793
= 1810 | 369 | 2210 | 191 | 373 | 37 | 220 61 | 47 | 18 | 220 | 111 |48 | 788
Tovaho 4.139 3168 480 72 210 1.173 9,941
Etoug

* Mrveg exkafapiong yia Ta B Xopnhng Taong (AaouvBebepivo Tiompa)

AZIA (m€) & MEZOITAOMIKH TIMH ENEPTEIAZ (€/MWh) ANE/ THOYA yux 1o €Toc 2013

Ain ki ©/B @B Iudyeg ** MHYE Buoacpo- | EHEVA {1) & Kevavepiopeveg Eiwohn
- Buodla IHEYA (2)
mE | EBWh ivE EMWh | mE [EMWh| mE [€MWh] mE |[EM&h| mE  |ERWhR 1] £MWh ) mE | €/MWh
T 3E0 92,9 474 42132 16,7 5400 75 90,1 13 076 ] 1721 45,0 1183 1555
el * 30.E 93,1 444 412 9 113 550,72 81 90,1 17 1047 6,1 1E3 S 45,3 102 4 1551
e ] 399 93,0 778 405 9 112 5241 103 90,1 139 106 6 79 1E32 59.5 1491 1693
Amp 280 43,1 104 0 3571 143 5321 98 90,0 13 107 6 73 1E3 2 58,8 1664 | 2023
B 2E.3 92,9 1161 349232 173 5342 7.7 90,0 139 108 3 B3 1B0,S5 55,3 1776 | 215,7
o * 24,8 43,7 1714 402 5 195 5163 48 90,0 13 1077 6,0 1727 57.7 22E9 | 2565
Sk 36,2 a4 2 1247 O 28,7 06,7 38 90,0 13 108 8 54 1706 52,6 2007 | 2195
Aoy 43,0 933 1240 3887 30,1 5071 23 B39 13 1079 53 177.7 51,3 2072 | 2107
Iem 20,9 ad 2 1112 3897 31,4 506, T 232 B9 5 18 [1D6R 52 1787 48,6 1726 | 2461
Owr ™ 26,4 93,1 187 4 08,0 290 [506,1 25 B39 13 1065 4,6 1B0,2 42,3 2517 | 2735
MoE 34.5 92,7 769 3892 27,0 5051 43 90,0 17 1058 6,0 1772 41,3 1504 189.E
Ak 34,3 93,0 753 INIE 18,7 5031 55 90,0 13 1066 55 1757 27,6 1411 | 1795
1‘:‘:?:‘” 3859 93,2 I '_.15':'_5| 255 5 I 5148 635 900 | X225 1071 72,6 1795 53,7 20664 | 2079
| NS |

* MAvES Exx oBapaTnG Y Thﬁpfp‘l.;q Taong.

** Tyt epthop Bav oV K T-::m)pu e B8 omeyen ot MAN. Zro prvicio orongske T I'I:u:-i.nE:u—qu yiz o BB oTeyLN -r-=_.':1..'-.::|.|3-|:|1.r:u'n:u KE
o OBpOpIKESD &:pﬂl.xragm: OV EVEQYERD EITE OTIC THESTLICER,LE ETF OxOAOUSs Vi Py UMOpKE! SvnOTORo T Tun SU0 LEYESLA KOl SUVETTL TO
HECOOTORKS KOCTOS EVEDYEIDS TN pOTTHODILETE K a7 STinaT].




XrpePprooerig
Meyaleg emd0TNGELS 6€ 0IKOVOHIKA aovpu@opes ATTE
[Taportt, N Tiun ¢ evépyetog and O/B kootilel S popéc mepiocdtepo and tig dileg AIIE 1
EYKATEGTNUEVT 16Y0G avEAVETOL.
Movo 1o 2013 minpocape oyeddv 1.5 GE yia nhektpikn evépyesta 3.6 TWh and O/B.

0 EYKOTESTNREVY 10Y G (MW) w0y Hhextpuai evépyeia (GWh)
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XapePfrooers

Tworoynon Evépyerog amé AIIE

Ewdwd yio o Dowtofolitaikd eionydnoav kavovpyleg pubuicelg avampocsapuolovtag Tig TIHéG pecompofecal kot
ovvoéovtag teg anevbeiag pe v péon Opraxn Ty tov Zvompatog (LOTE) pakponrpdBeopa. [To cvuykekpéva, 1
TIHoAOYN oM NG evépYeLag amd DmToPoArtaikovg oTadpovg (TAnv eketvav Tov g0l Tpoypdupatoc Yo D/B og ktipo)
yivetan pe Bdon tov akdAovbo mivako:

£tog/ Mnjvag Ty Evépyerag (E/MWNh)
AlgovvoEdENEVO ZVoTNO. Mn Awecvvoedgpéva
Nnow
A B r
>100 kW <=100 kW >100 kW
2009®D¢eBpovapiog 400,00 450,00 450,00
2009 Avyovotoc 400,00 450,00 450,00
2010 ®eBpovdprog 400,00 450,00 450,00
2010 Avyovotog 392,04 441,05 441,05
2011 ®efpovapiog 372,83 419,43 419,43
2011 Avyovotog 351,01 394,89 394,89
2012 deBpovdprog 333,81 375,54 375,54
2012 Avyovortoc 314,27 353,55 353,55
2013 defpovdprog 298,87 336,23 336,23
2013 Avyovotoc 281,38 316,55 316,55
2014 ®deBpovdprog 268,94 302,56 302,56
2014 Avyovotog 260,97 293,59 293,59
['o kB¢ étog v and to| 1,3 XpOTZE,; | 1,4 xuOTZ 1,4 xpOTZ 4
2015 ko petd

Néeg Tyég Ioinonc
Hiektpikng Evépyerog

Mnvog / 'Etog

Avyovotog 2012
deBpovaprog 2013

Avyovotog 2013
deBpovaproc 2014
Avyovctoc 2014
deBpovaprog 2015
Avyovotog 2015
deBpovaprog 2016
Avyovotog 2016
dePpovdproc 2017
Avyovotog 2017
dePpovdprog 2018
Avyovotog 2018

Tun
(€/MWh)

250,00
238,75

228,01
217,75
207,95
198,59
189,65
181,12
172,97
165,18
157,75
150,65
143,87



Xrpeprooerg

AVOUEVES EVEPYELOKO pHiypo,

Buopdle; 0,3
MHYZ; 1.3 _m

®/B Ztéyec;
2,0

THOYA: 0.5

[Tocoo1o (%)
EYKOTEGTNUEVNC
16Y00G VA KOUGILO
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» ueimon ¢ KaTavaimong evépystag kotd 20%,
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evépyelog o 20% Kat
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20% og oyéon pe ta emineda Tov 1990

Ewoiwxorepa amo tqv EJAdoa anauteiton
usiowon kara 4% tov ekmournayyv tov CO,
uéxpr to 2020
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Hopoayoyn kol yopic Ao

Spanish nighttime solar energy
fraud ‘unlikely in UK’

Eoologit

W Teeet 4 4 F+1 0 EiLiks - &3

In the month that renewable energy

incentives are introduced in the UK, Spanish
authorities are investigating companies who
claim to have produced solar energy at night

Authorities in Spain have launched an
investigation into solar energy installations that
have been selling electricity apparently
generated at night.

The Spanish government called on the National
Energy Commission {CNE) to look into the
matter after a newspaper investigation
discovered irregularities in the times at which
solar energy was being generated.

Spanish newspaper £ Mundo found that
between November and January, 4500
megawatt hours (MWh) of solar energy were
sold to the electricity grid between midnight
and seven in the morning.

It has been suggested that some plants in the
regions of Castilla-La-Mancha, Canarias and
Andalucia have been using diesel generators
connected to their solar panel arrays to
illegally benefit from government subsidies.

ihdﬂ r'i:é_:p_ide a_:IéENE gque adopte
las medidas oportunas contra el
fraude de la energia solar

rimas

Actualizado miercoles 14/04/2010 12:59

Madrid - El secretario de Estado de Energia, Pedro Marin, ha remitido una
carta a la Comisidn Macional de la Energia (CME) en la que le pide la
adopcidn de las medidas que sean necesarnas contra el gran fraude
detectado en el sector de |a energia fotovoltaica.

Hay plantas solares en Castilla-La Mancha, Canarias y Andalucia,
principalmente, que estan toda la noche produciendo energia pese a que el
Sol se ha ido a las antipedas, segdn los datos de Industria revelados por
EL MUNDO.

La Asociacidn de la Industria Fotovoltaica (Asif) se ha sumado a la
“exigencia” de una investigacidn acerca de las "supuestas actuaciones
llicitas” en la actividad fotovoltaica y asegura que "hay que identificar a los
culpables para limpiar la imagen del sector”, segun ha denunciado en un
comunicada.

Segun los datos del Gobierno, entre noviembre y enero, en pleno invierna,
el sistema eléctrico recibié 4.500 megavatios/hora producidos por
plantas solares entre la medianoche y las siete de la mafiana, mas
otros 1.500 entre las 19.00 y las 23.00 horas.

i Como se generaron estos megavatios? Segun los primeros indicios,
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Hopayoyn ané P/B oto dwacvvoeoenévo cvotnuo (2015)

OVOUapIoG 1659.872,.27 3.082 2.087,42 10,544%
sfipouapioc® 164.989,25 3.082 2.091,82 11,74%
apTICE 218.546,71 3.082 2.0592,06 14,04%

pikiog J18.469,19 3.082 2.0592,06 21,14%
QoG 335.542,55 3.082 2.052,06 21,81%

[olvioc™ 320.584,15 3.082 2.092,06 21,28%

[ouhiog 374.5984,85 3.082 2.052,06 24,05%;
Iy OUIOTO, 350.055,00 3.082 2.092,06 22,49%%

Eufpiog 286.558,00 3.083 2.091,97 19,02%
ecreofpeocT 221.592.31 3.083 2.092,07 14,24%
Mospppiog 210.832,05 3.083 2.092,56 13,5995
Aerspufproc 195.219,29 3.083 2.053,02 12,54%
EYNOAO (MWh) 3.171.245,67 * Mnveg skkaBapionikwy hoyapaopwy yia Ta B XT




XrpePfrooeig
Avaivon Loyopracpov AEH (19/6-20/10/2015-124 nuépeg)

Evépyero (KWh)

1864

Huepnow: 1253
Nuytepivn: 611

Xpémon wpoundetac pevUOTOC
(€)

166 (49%)

[1dqylo: 5+2
Huepnota: 119 (0.095 € /kWh)
Noytepvn: 40 (0.066 € /kWh)

PuOuiopeveg ypewaoeig (€)

104 (31%)

EAMNVIKO oot LeTopopds: 8
EAMnvikd cOotnua dtavounc: 32

Aowmég ypemoeic: 1

XpedoELS TOL amodidovTat
010 Kpatog (€)

29 (9%)

E101k6 téhog 5°/00: 1
EDK:4
®ITA: 24

Alec ypemoelg (€)

38 (11%)

Afuoc: 33
NEPIT: 6
EETA: 0

Yvvoio Aoyapracpov (€)

337




